Effect of microwave radiation on cells treated with membrane-injuring substances.
WISH cells grown in vitro were pretreated with subcytotoxic concentrations of digitonin, cortisol and purified bacterial toxins -- staphylococcal beta-haemolysin or Clostridium perfringens alpha-toxin and irradiated with 3 GHz electromagnetic wave (microwaves) at the field power densities 5 or 40 mW/cm2. At 40 mW/cm2 increase in temperature of the culture medium of about 2-3 degrees C was noted, while at 5 mW/cm2 no detectable increase in temperature was found. Control and pretreated WISH cells after irradiation in the microwave field were used for evaluation of their viability, incorporation of tritiated thymidine, glycine and uridine and level of intracellular cyclic AMP. Irradiation with microwaves resulted in lowering of thymidine and glycine incorporation along with changes in the intracellular amount of cAMP (decrease in cells exposed to 5 mW/cm2 and increase in those exposed to 40 mW/cm2). Under both conditions viability of the cultures was normal. Pretreatment of cells with digitonin or purified bacterial toxins followed by irradiation with microwaves resulted in enhancement of the cytotoxic effect with lowering of cell viability, especially after exposition to power density of 40 mW/cm2. Cortisol led to decrease in 3H-glycine and 3H-uridine incorporation into WISH cells, but did not influence the reaction of the cells to microwave radiation. In view of the results presented it may be concluded that substances injuring cell membranes sensitize cell cultures to electromagnetic radiation of the microwave range and may enhance the specific (non-thermal) effect of microwaves.